The latent period of growth or "lag," first recognized by Mfiller in 1895,1 is the time interval between the inoculation of a medium and the beginning of growth at the m a x i m u m rate. Chesney concluded that the latent period in the growth of bacteria is an expression of injury which the bacterial cell has sustained from its previous environment3 This conclusion was based u p o n the observations that the latent period was evident only when the cultures used in inoculation were no longer growing at the maximum rate, and that pneumococci cultures at the end of the period of maximum growth contain a substance that inhibits the growth of actively growing pneumococci.
EXPERIMENTAL.
Bacteriological Technique.--The pneumococcus strains were of Types I and II, 7 which had been isolated several years, passed through many white mice, and transferred innumerable times on artificial media. The beef infusion broth was made by extracting 1 pound of chopped beef with a liter of water over night on ice, filtering, adding peptone to 1 per cent and sodium chloride to 0.5 per cent, and boiling for ½ hour. The reaction was adjusted to 0.2 per cent by the phenolphthalein method, the medium was then boiled 10 minutes, filtered, and sterilized in an Arnold sterilizer for 20 minutes on 3 successive days. One lot of medium was used throughout. The cultures were incubated in the dark in a water bath at 37°C. (+ 1°). The broth was brought to 37°C. before seeding. The number of organisms present in a unit volume was determined by diluting and plating, using 10 to 15 cc. of 1 per cent dextrose agar. The plate method was used in order to count only living organisms.
Chemical Technique.--The hydrogen ion concentrations were determined by the gas chain method with the same precautions used in previous work reported from this laboratory (CullenS). The accuracy of the entire determination was tested frequently by means of SSrensen's standard phosphate and Walpole's 9 standard acetate mixtures of known hydrogen ion concentration.
Since heat or chemical sterilization of the cultures might change the reaction, small samples were removed from the culture flasks, cooled to room temperature, and transferred directly to the electrode vessels where purified hydrogen was admitted and the determination made. Equilibrium is obtained in the Clark electrode in about 5 minutes, so that the time error introduced by this technique is negligible. The apparatus was then chemically sterilized.
Calculation.--It is customary to use the logarithms of the number of organisms in recording results of experiments of rate of growth of bacteria. The logarithms of the viable organism per 0.5 cc. are plotted as ordinates against time intervals as abscissa~. All hydrogen ion Dochez, A. R., and Gillespie, L. J., J. Am. Med. Assn., 1913 , lxi, 727. s Cullen, G. E., J. Biol. Chem., 1917 , xxx, 369. Walpole, G. S., J. Chem. Soc., 1914 concentration rates are expressed by S6rensen's symbol "pH;" i.e., the Briggs logarithm of the hydrogen ion concentration. In the charts increase in acidity is denoted by a rise in the curve• Experiment 1.--A flask containing 500 cc. of broth at 37°C. was seeded with a 20 hour culture of Type II. Kept in water bath at 37°C. Samples were removed at the indicated interval for analyses (Table I , Text- fig. 1 ). The agreement between these curves is extremely close. The lag in rate of growth parallels the lag in the production of acid products. It should be noted that the change in rate of growth takes place before the change in rate of production of acid.
Experiment 2.--A flask containing 500 cc. of broth at 37°C. was seeded with 0.1 cc. of a 15 hour broth culture of Pneumococcus Type II. Kept in water bath at 37°C. Samples were removed at the indicated interval for analyses (Table  II, Text-fig. 2 ). These results agree closely with those of Experiment 1. In addition, this experiment was continued further. After the period of maximum growth the hydrogen ion concentration remained fixed .although the bacteria were dying rapidly. (Table III, Text-fig. 3 This experiment illustrates the fact emphasized by Chesney that the death rate is comparable with the velocity of a monomolecular reaction, where the concentration of only one substance changes during the reaction. This type of reaction is represented graphically by a straight line curve. It shows, moreover, that the acid production, is a function of the actively growing organism, and that the death of the pneumococcus is not associated with acid production, or with increase in the hydrogen ion concentration. DISCUSSION. It is evident from the above results that the pneumococci when growing actively produce acid substance in sufficient quantities to change the hydrogen ion concentration to a marked degree. That this acid production is a metabolic function of the living organism is indicated by the fact that after growth has ceased there is no further change in the hydrogen ion concentration, either while the organisms remain alive, or during the subsequent period when they are dying. 
